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ABSTRACT
Objective This study aimed to assess mother’s
knowledge on neonatal jaundice (NNJ) and its associated
factors in northern Ethiopia.
Design Facility-based cross-sectional study.
Setting Referral hospitals in Amhara region, Ethiopia.
Participants The study was done among 380 mothers
selected using a systematic random sampling technique at
referral hospitals in the Amhara region, northern Ethiopia,
from 1 March 2019 to 30 July 2019.
Primary outcome Mother’s knowledge on NNJ, modelled
using binary logistic regression.
Secondary outcome Factors associated with mother’s
knowledge about NNJ
Results This study revealed that the overall mother’s
knowledge on NNJ was 39.2%. Having favourable attitude
(AOR=2.05, 95% CI: 1.25 to 3.34), having a history of NNJ
in previous children (AOR=7.51, 95% CI: 3.12 to 18.05),
having a history of NNJ in the current child (AOR=1.97,
95% CI: 1.19 to 3.27), antenatal care (ANC) follow-up
(AOR=3.85, 95% CI: 1.24 to 14.55) and resided in the
urban area (AOR=2.63, 95% CI: 1.32 to 5.25) were factors
significantly associated with mother’s knowledge on NNJ.
Conclusions This study showed that mothers' knowledge
on NNJ was low. The attitude of mothers on NNJ,
previous and current child history of NNJ, ANC follow-
up and residence were variables that had a significant
association with mother’s knowledge on NNJ. Enhancing
NNJ educational programmes targeting mothers in raising
awareness on the prevention of NNJ in the population are
the recommended interventions.

INTRODUCTION
Neonatal jaundice (NNJ) is a yellowish
discolouration of the skin and sclera of the
newborn as a consequence of increased
levels of serum bilirubin affecting more than
50% of full-term neonates and 80% of pre-
term neonates in the first days of their life.1
Severe NNJ remains a life-threatening condition in many areas of the world, although
the true dimension of the problem is largely
unknown.2 Worldwide in 2016, more than
2.6 million newborns died, out of this half

Strengths and limitations of this study
►► As a strength, the study addresses five referral hos-

pitals in northern Ethiopia
►► The study results were presented using appropriate

statistical methods
►► Due to the cross-
sectional nature of the study

design, we are unable to establish cause–effect
relationships.
►► This study could count and credited as being a regional study shown as a baseline for national key
indicators of neonatal health

of the deaths occurred in India, Pakistan,
Nigeria, the Democratic Republic of Congo
and Ethiopia.3 In the early neonatal period,
NNJ was the seventh global cause of neonatal
mortality, whereas it is also the seventh and
eighth leading cause of death in Sub-Saharan
Africa and South Asia, respectively.4–6 Severe
NNJ accounted for 30.8% of neonatal deaths
in India,7 34% in Nigeria,8 14% in Kenya9
and 6.7% in Egypt.10 In Ethiopia, the prevalence of NNJ was ranged from 37.3% to
44.9%.11 12 NNJs also contributed to 242 546
patients admitted to the neonatal intensive
care unit in Taiwan13 and 16.67%–31.7% of
hospital admissions and a case fatality rate of
32% in Ethiopia.14 15
NNJ prevention is important in the first
week of life in Sub-Saharan Africa and South
Asia, especially in the majority of the countries
with the highest global burden of neonatal
mortality.5 Postnatal mother’s response about
NNJ depends on their knowledge on NNJ
and what innate risk factors could cause a
complication if not appropriately treated in
their newborns. Lack of enough information
or wrong information about NNJ may explain
as a cause for poor decision and delayed to
seek medical care.16–20
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METHODS
Study setting and design
The facility-
based cross-
sectional study design was
conducted from 1 March to 30 July at referral hospitals
in the Amhara region, northern Ethiopia, 2019. The
Amhara region has a total of six referral hospitals: Felegehiwot referral hospital, University of Gondar referral
hospital, Debre Markos referral hospital, Debre Birhan
referral hospital and Dessie referral hospital.
Source and study population
The source population was all mothers who gave birth
at referral hospitals in the Amhara region. All mothers
who gave birth and whose neonates were admitted to the
neonatal intensive care unit at selected health facilities
during the study period were included in the study.
Inclusion and exclusion criteria
Mothers who gave birth in the selected health facilities
were included in this study, whereas mothers who have
been getting serious illness were excluded from the study.
Sample size determination and sampling procedure
The sample size was determined by using Epi info 7 software using a single population proportion formula with
the assumption of 95% CI, p=mothers knowledge on NNJ
in Holy Karbala City, Iraq (p=34%),23 d=is a tolerable
margin of error (d=0.05) and 10% non-response rate, the
final sample size for the study is 380. The total sample size
was proportionally allocated to the size of the population
for each hospital depending on the 3 month patient flow
in the neonatal intensive care unit. The average estimated
number of mothers who gave birth in referral hospitals
in the Amhara region for 3 months was taken. Accordingly, the calculated sample was distributed into all health
2

facilities proportional to the size of mothers giving birth
in these 3 months’ time. Finally, a systematic random
sampling technique was used to include participants in
the study.

OPERATIONAL DEFINITIONS
Attitude on NNJ
Those mothers who scored mean and above on questions
to assess the attitude of mothers about NNJ were labelled
as having a favourable attitude and those who scored
below the mean value were labelled as having unfavourable attitude.18
Knowledge on NNJ
Those mothers who scored mean and above on questions
to assess comprehensive knowledge on NNJ were labelled
as having good knowledge and those who scored below
the mean value were labelled as having poor knowledge.24
Methods of data collection tools and procedures
Data were collected by interviews with the mothers. The
questions are both open and close-ended. The questionnaire addressed the women’s socio-demographic characteristics, obstetrics-related characteristics and knowledge
and attitude-
related characteristics. The data collectors collected an institution-based face-to-face interview
by using the pretested structured Amharic questionnaire. The English language questionnaire was translated into the Amharic language (a language spoken in
the study area) and was translated back to the English
language, a comparison was made on the consistency
of the two versions. The knowledge assessment tool was
adapted from a study done in Nepal, Ghana, Nigeria and
Malaysia.16 18 20 21 25–27 Knowledge on NNJ was assessed
by 25 reliable items (Cronbach’s alpha=0.81)28 (items
on ever heard of jaundice, source of information, body
parts involved, danger signs, cause, complications, treatment and prevention of NNJ), and Mother’s attitude NNJ
was assessed by seven attitude related items consisting of
5-point Likert scale.(Cronbach’s alpha=0.78). The interviewers collected the data in the postnatal period at the
time of admission of neonates in the neonatal intensive
care unit after informing the postnatal mothers about
the details of the research. The mothers were encouraged to feel free and told that the confidentiality of their
responses was assured and no information was shared with
third parties, except the investigator. Onsite supervision
was carried out when the data were collected daily by the
supervisors. At the end of each day, questionnaires were
reviewed and cross-checked for completeness, accuracy
and consistency by the supervisor and principal investigator, and corrective measures were taken.
Data quality control
The training was given for data collectors and supervisors
for 2 days about the techniques of data collection and
briefed on each question included in the data collection
Demis A, et al. BMJ Open 2021;11:e044390. doi:10.1136/bmjopen-2020-044390
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Early detection and treatment are the key strategies
to prevent severe NNJ. An understanding of the knowledge level of mothers on NNJs helps to identify the gaps
and target areas for intervention which helps to prevent
chronic morbidity and neonatal mortality.18 21 22 Many of
the risk factors of NNJs can be minimised if the mother
knowledge on NNJs is improved, which ultimately helps
to formulate and evolve strategies to identify high-risk
cases and optimise management strategies to prevent
newborn deaths and disability and reduce the incidence
of NNJ.16 19 21 Despite the identification of severe NNJ as
a global health problem, progress towards its elimination
has been slow. Prevalence of the disease remains high
globally and locally. No previous research has looked at
the knowledge about jaundice among mothers in Ethiopia. Therefore, this study aimed to assess knowledge
on NNJ among mothers in referral hospitals of Amhara
region, northern Ethiopia. The information obtained
could be used to assist healthcare providers and policymakers in designing educational programmes to improve
the knowledge on NNJ among mothers in Ethiopia.

Open access

Characteristics

Category

Frequency

%

Mothers age (years)

<20
20–35

43
316

11.3
83.2

21

5.5

359

94.5

>35
Marital status

Married
Others*

Religion

Ethnicity

Mothers education

Occupation of the mother

21

5.5

Orthodox

275

72.4

Muslim

100

26.3

Others†

5

1.3

Amhara

349

91.8

Oromo

28

7.4

Others‡

3

0.8

Cannot read and write

76

20.0

Read and write

47

12.4

Primary education

86

22.6

Secondary education

89

23.4

College and above

82

21.6

Housewife

200

52.6

Government employee

71

18.7

Daily workers

17

4.5

Farmer

29

7.6

Student

28

7.4

Others§
Residence

Urban
Rural

35

9.2

265
115

69.7
30.3

*Divorced, single.
†Protestant, catholic.
‡SNNP, Tigray.
§Private employee, merchant.

tool. The pretest was conducted in 5% of the total sample
size to ensure the validity of the tool, then the correction
was made before the actual data collection started. To
minimise bias, interviews were conducted in an area with
adequate confidentiality and privacy. Proper coding and
categorisation of data were maintained for the quality
of the data to be analysed. Double data entry was done
by two data clerks and the consistency of the entered
data was cross-checked by comparing the two separately
entered data.
Data processing and analysis
The data was coded, cleaned, edited and entered into Epi
data V.4.2 and exported to SPSS window V.24 for analysis. Summary statistics (mean or median) for continuous
variables and percentage and frequency for categorical
variables were computed. The bivariable analysis was used
to see the association between each independent variable
and the outcome variable by using binary logistic regression. The goodness of fit was tested by Hosmer-Lemeshow
statistic and Omnibus tests. All variables with p≤0.25 in
Demis A, et al. BMJ Open 2021;11:e044390. doi:10.1136/bmjopen-2020-044390

the bivariable analysis were included in the final model of
multivariable analysis to control all possible confounders.
The direction and strength of statistical associations were
measured by the OR with 95 % CI. The adjusted OR along
with 95% CI was estimated and p value <0.05 was set as
a cut-off point for the significant association with knowledge of NNJ.
Patient and public involvement
In this study, the patient and/or the public were not
involved in the design, development, analysis and publication of this study.
RESULTS
Socio-demographic characteristics
In this study, a total of 380 mothers were involved, making
the overall response rate of 100%. The mean age of the
mother was 26.89 (±5.05 SD) years. More than four-fifths
of mothers were within the age group between 20 and 35
years. And most of all, 359 (94.5%) were married, and
3
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Characteristics

Category

Frequency

%

Gravidity

Multigravida
Grand multigravida

320
60

84.2
15.8

Parity

Primiparous

297

78.2

Multiparous

83

21.8

Previous child history of neonatal jaundice
Antenatal care (ANC) follow-up
Number of ANC visit (n=356)

History of using traditional medicine

Yes

37

9.7

No

343

90.3

Yes

356

93.7

No

24

6.3

8

2.2

1
2–4

277

77.8

>4

71

19.9

Yes

11

2.9

No

369

97.1

Obstetrics complication during pregnancy

Yes

117

30.8

No

263

69.2

Rh status

Positive

300

78.9

Blood group

Gestational age at birth (in weeks)

Onset of labour

Method of induction (n=45)

Negative

59

15.5

Unknown

21

5.5

A

91

23.9

B

83

21.8

AB

51

13.4

O

155

40.8

Preterm(<37 weeks)

99

26.1

Term (37–42 weeks)

210

55.3

Post-term (≥42 weeks)

25

6.6

Unknown

46

12.1

320

84.2

Spontaneous
Induced

45

11.8

Not in labour

15

3.9

Oxytocin

44

97.8

1

2.2

357

93.9

Others
Presentation

Normal presentation
Mal presentation

23

6.1

PROM

Yes

90

23.7

No

290

76.3

Duration of labour

Normal

271

71.3

Prolonged

109

28.7

Spontaneous vaginal delivery

264

69.5

82
34

21.6
8.9

Mode of delivery

Caesarean section
Instrumental delivery
PROM, Premature rupture of membrane .

349 (91.8%) were Amhara in ethnic. Regarding educational status, 82 (21.6%) were college and above level,
and 200 (52.6%) were housewives. More than two-thirds,
4

265 (69.7%) of mothers were resided in the urban areas
(table 1).
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Figure 1 Mother’s knowledge on neonatal jaundice in
northern Ethiopia, 2019.

Obstetrics-related characteristics of mothers
The mean gestational age of the mother at birth (±SD)
was 38.31 (±2.4) weeks. Regarding birth history, 320
(84.2%) and 297 (78.2%) of mothers were multigravida
and primiparous, respectively. Concerning the utilisation
of antenatal care (ANC) utilisation, almost all 356 (93.7%)
mothers had a history of ANC follow-up, of them more
than three-fourths, 277 (77.8%) of mothers had 2–4 ANC
visits during their recent pregnancy. Regarding the mode
of delivery, more than two-thirds, 264 (69.5%) delivered
via spontaneous vaginal delivery, and 271 (71.3%) had a
normal duration of labour. Related to blood group and
Rh status, 155 (40.8%), and 300 (78.9%) of the mothers
had ‘O’ blood group and positive Rh status, respectively
(table 2).

Mother’s attitude on NNJ
The attitude of mother’s towards NNJ was computed
by summing up all relevant seven attitude-related items
consisting of a 5-point Likert scale. All responses were
marked using a 5-point Likert scale. The 7-item instrument Likert scale with a score range of 7–35. Finally, those
respondents who scored mean and above were labelled as
having a favourable attitude, and those scoring below the
mean were labelled as having an unfavourable attitude. In
this study, 186 (48.9%) had a favourable attitude whereas
194 (51.1%) had an unfavourable attitude towards NNJ
(figure 2).

Figure 2 Mother’s attitude on neonatal jaundice in northern
Ethiopia, 2019.

Factors associated with mother’s knowledge on NNJ
In the bivariable binary logistic regression analysis, educational level of the mother, age of the mother, occupation
of the mother, mother attitude about NNJ, previous child
history of NNJ, current child history of NNJ, obstetrics
complications, duration of labour, ANC follow-up and residence were variables showing significant association on
bivariable analysis at a p value of ≤0.25 to control (adjust)
the possible confounding in the multivariable binary
logistic regression model. After adjustment, mother attitude on NNJ, previous child history of NNJ, current child
history of NNJ, ANC follow-up and residence were variables that had a significant association with knowledge of
mothers on NNJ at p value <0.05 in multivariable analysis.
Mothers having a favourable attitude were two times
more likely to have good knowledge compared with
mothers having unfavourable knowledge about NNJ
(AOR=2.05, 95% CI: 1.25 to 3.34, p=0.004). The odds of
knowledge on NNJ among mothers who had a history of
NNJ in previous children were 7.5 times higher compared
with their counterparts (AOR=7.51, 95% CI: 3.12 to 18.05,
p<0.001).
The findings of this study showed that mothers who
had a history of NNJ in the current child were almost two
times more likely knowledgeable as compared with their
counterparts (AOR=1.97, 95% CI: 1.19 to 3.27, p=0.008).
In addition, mothers who had ANC follow-up were 3.85
times more likely to have good knowledge about NNJ
as compared with mothers who had not ANC follow-up
(AOR=3.85, 95% CI: 1.24 to 14.55, p=0.04). Similarly,
those mothers who resided in the urban areas were 2.63
times more likely to have good knowledge as compared
with mothers who resided in the rural area (AOR=2.63,
95% CI: 1.32 to 5.25, p=0.006) (table 3).
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Mother’s knowledge on NNJ
Comprehensive knowledge of NNJ was computed by
summing up all relevant 10 questions (25 knowledge
items on ever heard jaundices, source of information,
body parts involved, danger signs, cause, complications,
treatment and prevention of NNJ). A correct answer
for each item was scored as ‘1’ and an incorrect answer
was scored as ‘0’. Items were then summed up and the
mean score was calculated. Finally, those respondents
who scored mean and above were labelled as having
good knowledge, and those scoring below the mean

BMJ Open: first published as 10.1136/bmjopen-2020-044390 on 8 March 2021. Downloaded from http://bmjopen.bmj.com/ on June 21, 2021 by guest. Protected by copyright.

were labelled as having poor knowledge. In this study,
the overall good knowledge of mothers about NNJ
was 39.2% (95% CI: 34.0% to 44.2%) (figure 1). The
knowledge of women about NNJ regarding parity, 120
(40.4%) of primiparous and 29 (34.9%) of multiparous
mothers had good knowledge. In addition, 139 (38.9%)
of mothers who delivered through normal presentation
and 10 (43.5%) of mothers who had malpresentation
had good knowledge about NNJ.
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Knowledge of NNJ
Characteristics
Mothers age (years)
 <20
 20–35
 >35

Good (%)

Poor (%)

COR (95% CI)

12 (27.9)

31 (72.1)

130 (41.1)

186 (58.9)

1.80 (0.89 to 3.64)

1.01 (0.46 to 2.24)

7 (33.3)

14 (66.7)

1.29 (0.42 to 3.98)

0.61 (0.15 to 2.39)

1

AOR (95% CI)
1

Mothers education
No formal education

39 (31.7)

84 (68.3)

Primary education

33 (38.4)

53 (61.6)

1.34 (0.75 to 2.39)

1

1.21 (0.59 to 2.47)

1

Secondary education

29 (32.6)

60 (67.4)

1.04 (0.58 to 1.87)

0.76 (0.35 to 1.65)

College and above

48 (58.5)

34 (41.5)

3.04 (1.70 to 5.43)

1.22 (0.41 to 3.59)

 Housewife

69 (34.5)

131 (65.5)

1.01 (0.44 to 2.27)

0.42 (0.15 to 1.16)

 Government employee

45 (63.4)

26 (36.6)

3.29 (1.33 to 8.13)

1.38 (0.35 to 5.58)

5 (29.4)

12 (70.6)

0.79 (0.22 to 2.89)

0.48 (0.11 to 2.22)

 Farmer

10 (34.5)

19 (65.5)

 Student

8 (28.6)

20 (71.4)

0.99 (0.35 to 2.79)

0.44 (0.13 to 1.55)

 Others*

12 (34.3)

23 (65.7)

0.76 (0.25 to 2.33)

0.54 (0.13 to 2.16)

Favourable

89 (47.8)

97 (52.2)

2.04 (1.35 to 3.12)

2.05 (1.25 to 3.34)*

 Unfavourable

60 (30.9)

134 (69.1)

Mothers occupation

 Daily workers

1

1

Attitude towards NNJ
1

1

Previous child history of NNJ
Yes

29 (78.4)

8 (21.6)

No

120 (35.0)

223 (65.0)

4.23 (2.02 to 8.85)
1

7.51 (3.12 to 18.05)**
1

Obstetrics complication
Yes

54 (46.2)

63 (53.8)

No

95 (36.1)

168 (63.9)

1.52 (0.97 to 2.36)
1

0.99 (0.59 to 1.66)
1

Current baby jaundiced
Yes

61 (50.4)

60 (49.6)

No

88 (34.0)

171 (66.0)

Yes

146 (41.0)

210 (59.0)

No

3 (12.5)

21 (87.5)

115 (43.4)
34 (29.6)

150 (56.6)
81 (70.4)

1.98 (1.27 to 3.07)
1

1.97 (1.19 to 3.27)***
1

ANC follow-up
4.86 (1.42 to 16.62)
1

3.85 (1.24 to 14.55)****
1

Residence
Urban
Rural

2.35 (1.45 to 3.81)
1

2.63 (1.32 to 5.25)*****
1

Significant at: *p=0.004, **p<0.001, ***p=008, ****p=0.04, *****p=0.006, 1=constant.
COR, crude odds ratio.

DISCUSSION
NNJ is one of the most common disorders resulting
in severe neurological sequelae globally and nationally. Timely and proper management to reduce these
complications depends on the level of the mother’s
knowledge about NNJ. This study sought to assess the
level of maternal knowledge about NNJ and identify the
possible factors associated with mother’s knowledge on
NNJ at referral hospitals in the Amhara region, northern
6

Ethiopia. The overall mother’s knowledge on NNJ was
39.2%. This finding was in line with a study conducted
in Karbala city, Iraq (34%).23 However, it was lower than
the study conducted in Egypt, 52.3%,29 Sagamu, Southwest Nigeria, 57.1%,26 Baghdad, Iraq, 71%24 and Tabriz,
Iran, 77%.22 The difference might be due to the time gap
between the studies and differences in sociodemographic
characteristics of study participants. It was higher than
a study conducted in Malaysia 7.4%27 and Nepal 22%.25
Demis A, et al. BMJ Open 2021;11:e044390. doi:10.1136/bmjopen-2020-044390
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CONCLUSION
The overall knowledge of mothers on NNJ was low. This
study showed that the mother’s attitude on NNJ, child
history of NNJ, current child history of NNJ, ANC follow-up,
and residence were variables that had a significant association with mother’s knowledge on NNJ. Enhancing
NNJ educational programmes targeting mothers, with
an emphasis on raising attitudes, incorporating health
education among mothers who came for ANC follow-up
and resided in a rural area could help in increasing the
awareness about the prevention of NNJ in the population.
In addition, timely diagnosis and immediate intervention
to minimise its progression to the more debilitating stage
Demis A, et al. BMJ Open 2021;11:e044390. doi:10.1136/bmjopen-2020-044390

of kernicterus and decrease the accompanying mortality
as well as continuing neurological impairments through
aversion of late presentation of NNJ cases in the hospital
are the recommended interventions.
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